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2Sf^Lm ^^>A2 8p«gc, mxm&2 9 zmLxmm&mxxt.&iz 

SftSR^^*fcttS3R-ir^^f^*©K3R*fcttS3(l^^tt, l~l 0 0 v 
o 1 %ttSifc^S„ 

•y, a!iftiiM2©afcft«-&vvs:iMifr s^t^T^s. io~ 4 ~io 

" 6 P a©3C2S&JC*f U 1 0" 3 P aJ^±©^^^JEE©#H^ClC, Bg|*Jif$IM2 
&o. 1-3 o#r4@i-r illC ioT, fJl©ilM«S:#5ii:^t5. 

HaR^^f x * t=. izmm^mxxn&m &c £ o t, . ^t&s * t~ izmmmm z 

[0 0 3 3] 



2 0 
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[0 0 3 4] 

ccfcii&fcU ^oSBfBl® (*«ttT*Jf3(cfett*^K»<fc»Ml^lif) & 
(2 0 0) 

tl*«ltt*4©*gaKl^tt*^±^S. «lffi«4©»l^«fctf»2«ffiJH;4 a, 
4bil #&L<M:h c p*3ifefcU fro BE ft® («ttJ§4'jc;J3tt*£Bitt*: 
^^r@2lBl®) # (11 0) 
[0 0 3 5] 

[0 0 3 6] 

©«©«SB!ltttt&ll*^*B!imW»*2^rta4T«, £<0ffifa9ttSJ»2#, a 

(Ku) s:if*5rt^T?t5rt^p), mm e> gm>\£(Dfa± zmzzuwez 
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[0 0 3 7] 
[0 0 3 8] 

KtnI^M2©^ffi5j2mttS:lS«)Sz:i:A<T*#sr^^f > , iSWfrtf)*® 

[0 0 3 9] 

2 2 ffilIE# 200 1 - 3111810 



#2 000—403307 

«4ft©«Btt**&«J»Nfc, ffct-Snii#T*£S£#), y>fX©i£3«S:H«i 
Z.(Dfctb, X#<[£££ £lCft±£i2:S3il#T*£S 0 
[0 0 4 0] 

SfflmSff 2 F d 3 m^Ut&^-rS^ffi^MTb^J&StXDh-tS^lC 

S iKSCM^te & $ <b (C^ib S 21 £ tfV £ S . 
[0 0 4 1] 

*fc±'IHHJ6^JB©a83t^rSstt, x;ty ^i U y>fZ->fv h 2 2 * • 

©€££ffcHC»K **0#?8tt3S«.l {C^f-rSASf^fSa^ 1 0-75 

^fci7-l/-h, y>f X«tt«s if ©flK^ttSrl^-tS-fr Stilt; tC. 
[0 0 4 2] 

* r- * * ^ -V #DX 5: ff O ZL £ & < Ig'ffijg 4 ©i&JfCH^tt & f«J _b S * S Zl il ffi 
T*£S£#>, ^**^*flOX©*®|HIi!rK:j: »;«C^©^®ffl3^S<«:SCli: 

hl'Mtfar IB.il &S 0 
[0 0 4 3] 

* fc @h fammm 2<Dmmzmimm£t=. itmmm -rsziiiic^oT, 

>f & if £ loJX $ -ItS 3 il #T* # S . 

[0 0 4 4] 

Mil UTX^-y # Vy>f$->fy b 2 2 ^ S§:iMtl,(Z)T% IB 
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[0 0 4 5] 

mfammm2 zmm-tzumzk vnoztiz&^x. mfom&mzcDMf&t. 

[0 0 4 6] 

±izmfamMM2Z]&mLt=. : b<D) ^z.<^>^nv *mu2 ifrt>nft-t2>z.n& 
<> 5\gmgz.<DxAy*mm2 i ftiz&^Tmmmmm 2mm<DWiit&t^*g. 

[0 0 4 7] 

>y h 2 2 ^ffi$tl^^!|S^©^|nI$:^^^3i^«2 3 £<I;iTV^<Z>T% 

Z\<Dfctb. #«T^ji3^J:^'|4jf 4©^MlRlffi$:[Rj±$-fr, ^'[4M4 
IC £ W 5 fig$C& # 'IS £ 5111 tc « «> 3 * £ # Z> . 
[0 0 4 8] 

tel^WKJi&N i P^^e>*«=b©^ Lfc?K^3a»^^LTtt, SI (a 



2 4 
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N i P^&ft5^t^iJ>^-y»; h 2 2 i:M^«2 3 £ 
«t5^A>^ig2 1 £ffiV\ 7sr\v*W9*-Vv V 2 2 S> ©JftflMft^ 
AlfMa^lO~7 5 s ^5J:^«ttiil0SIlai:#i$1i 

So 

[0 0 4 9] 

iti§-##:* tcgMtts-e* liiiciot, BB^in^M 2 izmit&m* &&mmm 

So 

rMHcc/Hcrtf, UU^t<45 (^Kttl. 1 JgiUtu 3^(C 
L<ttl. 2J^_h) . 
[0 0 5 0] 

3 £ J: MM 4 (AMfUBBfttt £ l"J±3 it, a^M^'K £ W» Slil^T' 

££o 

[0 0 5 1] 

&8B#flE#HU MH^, ^lgttlHa («±1I) , I2gttil4 
b, $3itll 4 c (ftTJfM) mi fe*tJf«2«ttBtl 4 a, 1 4 

bMKl*l(Z>»t«|l5B|l 4 d#«tt&*l, 12 gJ:tJf»3«ttil 4 b, 1 4 c W 
tC|| 2 0)^^1 4 e *«|8We,tlTV^Sj^T»Hl iZ.7jk?%<D £.m&Z>. 
Il*V>Ll3(Z)iittlll4a, 14b, 1 4 c Kite, J;&<0fl8ffi&4 a , 4 



ffill#2 001-3111810 
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SSliKffiRl 4 aOM*Hc ltt, 2 0 0 0 (Oe) £Lh (^*L<tt3 0 
0 0 (Oe) JSU:) hfS^AWjiT'feS. ««IAH c 1 #U:flB*&H*«n?&S 

TlT3 0 fl'itll 4 a©MAH c 1 tt, 81 2 «fc 31 3 flBttJK 1 4 b, 1 
4c©M*Hc2, Hc3itJ%^t<ttt6©*WiLV\ 3(7)^^-, H 

[0 0 5 2] 

^1 Aj:VNL$3lttll 4 a, 14b, 1 4 c <©J?S fct, SflCPgJt;* tltt^ffi 

^ 1- tu* ^ © m <nm.it h & y ; >r x*t*n & jg < & *i # & & . 

Z<Dtctb^ iH8fflRl4'a©J?Sttl~4 0nm (^U(i5~30nm 
) h-TSCD^WiiT^U, l2^±tFf3iftll 4 b, 14cffl^ttl~2 
Onm (^l<ttl~10nm) Z> ©jWSFjBT? 

[0 0 5 3] 

*^J6^Jfi(Z)?a^ClB»iSC#^tt, S&^^tf^V^l^Jgll 4 a&C*fb 
, tftrail 4 d ^^btittSf 21M1 4 b©fi»ltigM« 

HI 5 ti, *^^J8©^SB»^#©®ffiffi»&^ , r 

*_hjf<!ltf)^<[« (*liffiKl4 a) £tfT*fc<, 
ffi©«f£JBi (I2fcj:^3ittllll 4 b, 14 c) tcfc VnT «ffiB!llC&fb&«i 

^r^fc*>, ei 5 (a) ic^-t^jc ^asai»HS:«^s**ias^«i3^4x« 

ffiMitf, f2«l 4 b O^bfilgaJ R 2 (^W«Hil^fbM*H>t t tl%iE 
•e&SSSl-fcRRlCi&Sfc©) ^3«14cfflI«8PR3t $li 

^-ftMIEBPR 2, R3, RllCfcV^THU ^SP«l»H©^tC#oT/hS<«i 
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[0054] 

{c£tt£||2m<[$ig|i 4 b<DMs#[W;ft:S'i«i£&£„ 

££&C^iMI§H£^'>$1t££, ^tt£iiK3BR3lC£^Tlil3Mi]g|l 4 c 
<Z)^«ft#Mlf£U M^A3C£tt£fg3^Ml 4 c©M#fafcm#r«J£ 

££{C^MI§H£M'J> iftS^PR 1 IC^TfgH&'ffijgll 4 a 

T% 1 4 £#tf)M£ijH c te, m^m±!^^ 1 i&ttffil Ha®« 

feT-* £te£frmffiW>%:H c2A, Hc2B£U 3tl^Hc2A, H c 2B<D¥&lM £ 
R^affiM^#Hbias2i:-r^o ££Hc2A£Hbias2£tf)^&fl28£<£]g|l 4 
b©fl*Hc2i:t§ 0 
^^(c^«^ifB^^T^i, EI 5 (b) izB-r&oi^ mzm&mi 4 btf> 

SP^#HT^§^^'[4^^#Hbias2tt, ^ 2 S'[£Bltf>^*JH c 2 <fc »J 

fllttKi 4 a, 14 c £0>M3aiKtt*g-&tc «k y, mmizMfc%mtfR&LMJ]fo 
JC |n] < J: o \z Z> 0 

z.<Dtc&>, ^m^^iz^i)^mmm^%ux^^miz^-f^n^zi5^ 



2 7 
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t, 1^W±, M114©M^, ittI14a, 14b, 14c©Mlf 

[0 0 5 5] 

*^iimJ»©ai«K»«Eflc^tt, «bh£JS as 1 it 3©iti 1 4 

01) (cjt^, 4^©gtt^©lliM?:fiT3tS'ii^<, & 

&£«Sfli;g£2o;£1-£ OKffilRl 4 bi:Ml 4 d 1 (DmMW 

mz.. mi4cj:wi4e^e.^5^2©iiii^ts) 

[0 0 5 6] 



2 8 
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(CPt, Ta, ZrNb, Cu, Re, Ni, Mn, Ge, Si, O, N, 

fill 4©BBl«rttS:lSf«>, *R»e>^©ffi=S:3e>tci«l±S*Sii:*«T?^*. 

[0 0 5 7] 
[0 0 5 8] 

fflfcltt fiLtAI 1 7 tt, KlRlWfiJ»2(Z)BBiRH£€:iBfiE , rs^i: 5 feJC, gBftiHSIM 
2©^«c{«|^^©§!III$:R5< > fe«?)CD=b©"e, WUbtli, ^tfCr, Mo, 
Nb, V, Re, Zr, W, T i(!D^^ lg«±S±^i:n^S«fflt5 
rt^TI, &fr-£=k#JC, CrMo^, CrTil, C r CrW^&H 

B 2fl?:fd;tM^i:Ltit NiAll (N i 5 0 A l&i?) , CoAl^ 
(C o 5 0 A 1 & , FeAll (Fe50Al) 

7 : E;i/77^«l$:^tMil Uttt, CuZr^s, TiCu|, NbNi^ 



ffil£#2 001-3111810 
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, N i P^fc£©l^:&£fflV%5z:£#-e£5„ 

SI[&H£ft_tJI 1 7<Dttm<D&& L^MtfaffltLTi*. NiAl, FeAl, C 
oAl, CoZr, CoCrZr, JctFC o C r Cffi^) tlA^i^t 

ir if s z: T o 

ffifaffilRLLJf 1 7(D^Sli> 2 0 0 nmJ^T> MZ-l* 5~2 OOnmttS© 
[0 0 5 9] 

*HJS^JB©«I^IB»j»E*-ett. BIfaffifaJiS l 7 ri:tcj:oT> SB 

[0 0 6 0] 

^IB«fM> BBftWSE*2K:f5;*.T, fill fe-<fc^2©BBlRl|fHIJi2 c, 2d 
#<DSB[«JMilJi2 fcfif«i:i-*c:fc#T?£.6. &fcSBftliS«<z>im3 j£A_L£:ir- 

[0 0 6 1] 



ffi|I#2 001-3111810 
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ft5©T, i^tll 4<Z>j^ l §|®Jft14£|6ji:3lt > ^ttM 1 4 lz#lrt&m%fa<D 
[0 0 6 2] 

7 sriaiK^gfrs stigmas 8 &%mmmfc7izmm*mMH$i-fz>m% 

[0 0 6 3] 
[0 0 6 4] 

v 3 2st»«*«fc^jasn, m«3 3#, «**©*MW3eiK«3 3 a n^mmmm 



3 1 
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[0 0 6 5] 

<fce>&c0j&£*u ^MM3 3 a©p«gMi^i:W«S5«3 3 b ©fl-Mli 

*M»f»nK*3 3 a©ft#£|*j{R!nM£3 3 b ©fl^te, J^m$n^^M^^ 

io~7 5° £&z> £oizwtfe2nr^& 0 

[0 0 6 6] 

h 3 2friottmznTf&<mm*mmxv v v 3 4 £iti&L£5Jcra^ 

#N8'f£«^l {C^t-SA^Sa' #10-7 5° J: 

1 ©Mff 1 a \ztfm-tz> 0 

[0 0 6 7] 

mfanmumzm^ ^-D^m^mmzM-tsxMnm^i 0— 1 5° 
e> ic j&jg ^ © # ffii & wl & -* z> z\ n t» t* t* z o 

[0 0 6 8] 

££±f2ll«mi?«. ^M#tt©*i^£LT, ^<f£M£#<£>«i&;trHcjc 

HIT, M#fttf>^i&;frH c c £*l#|nJtf>^;*jH c r t(DitH c c/H c r £ 
[0 0 6 9] 

[§mfe#l] 



3 2 
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(a.ot, (7^777^77, ti6 5ram, ff£0. 6 3 5 m 

m) J:JC, 50Ni50Al (5 0 a t %N i - 5 0 a t %A 1 ) jfr & S ffi fa 
'f4r&I±JS. 94Cr6Mo (94at%Cr-6at %M o ) &£#^'|£T 
ifiJS (I^lOnm), 60Co40Cr (60at%Co-40at%Cr) 
A^5&S#lKffiit»iaJi 2 nm) , 64Co 2 2Cr 1 OPt 4 B (6.4 a 

t %C o - 2 2 a t %C r - 1 0 a t %P t - 4 a t %B) £ « flKttJB (J* 
$ 1 8 nm) , *-sJ?>^e>*«#ilJf (ffS 6 n m) feTgJfcOfc. &VM:\ 

fft&©i8tctt," TsAv 9mn<D^^yAp3^M^mmm2 x 1 o~ 6 p a 

[0 0 7 0] 

iwrnm 2 ) 

JKttSS:* 64Co2 2CrlOPt 4 B £ 1 ^ttJ^ OSS 1 8 n m 
) 8 4 C o 1 2 C r 4 T a £ & 5 H 2 £ «fc #31 3 OPS 2. 5 n m 

) rti.&«tti«rac®wfe*ifeRu^e,«;s«ife«fetf»2ttiraiB; (^so 

Ml IciCfc 

[0 0 7 1] 

N i A 1 fr£&£IBftffir«LbJI5:iS!#ir, #NBH££«fc#HKtrF*&®fca>raic 
Cr^f,45f2TiI (fSlOnm) Ttt««SIWK#&f£»Lfc. ^ 

[0 0 7 2] 

7 0 C r 3 0 N bj&M&fcSBBfcJWSEJS OSS 2 0 n m) '&^J*LT8&CiB#« 
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(DmM 2 e <D$m&mm. i ^©ta:^ 2 7 fs&#HM££«t 1 ©s^ishc?^ 

, *»"0#«tt3S«l lC*f"TSAIif#M^l 0-7 5° £&£<fc?£/&jgS:fez^(Z># 

3 tC*p££ 0 

[0 0 7 3] 
m%fcW 5 ~ 7 ) 

DCyy^Nn>xA>^^I (y*;wm§2£3 o l o) 

tCj:oT, #8M£3S«1 (7^1/7 7^^7^ eg6 5mm, JftSO. 63 5 
mm) ±IC, 7 0 C r 3 0 N b J&£BBl*lW*|Jg 2 0£3 2 0 n m) , C r 
^»^5^2TiH6 (ISlO nm), 9 4C r 6Mofrf><fcS#«ffiT*« 
3 (laiOnm), 60Co4 0Cr*P)^5MWl5 (I$2nm 
) , «ttil4, *-JJO^e>3&S«SIJf-5 0£3 6nm) S^Lfc. &V*T? 

lfiI14}i, ^l^^bf 3gttI14a, 14b, 14 c (JfStt^ 
tll8nm, 2. 5 n nu 2. 5nm) fc, dtl&«ttttWJCttW 1 « 

<fctf»2*ra]Kl 4 cU 14 e (J?SO. 8 n m) Sr^-r &«5gfc 

Illffil 4 atC»6 4Co 22Crl0Pt4 B £MV^ #2J5J:ttte3 
«ttfflll4b, 14clClt84C.ol2Cr4.Ta%fflVV iplSK 1 4 <!■, 14 
e tCttRu &Mv*fc. 

i2|6JM^JS2 Sr^-fSieitCtt, 02{C^W^^gg2 1 &MV^ 
^©«ft5t 2 6 1 ^<fc«»» 2 7 1 ©##falC?G 



3 4 
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[0 0 7 4] 

(MM 8) 

BH£«4S:, mi .fctMS 2 «ttK 4 a, 4 b (JPS li^tl^tl 1 8 n m, 2 

. 5nm) r^e)0f»«t5W4c (j?S0. 8 n m) 

fllttl4 a&Cl£6 4Co 22CrlOPt4 BfcMV^ ^2^-ffiJl4 bK 
li84Col2Cr4Ta^fflK fpfBSm 4 c Kit R u £JB V> fc 0 -£<Z>ffitf)^# 
tti*lfcM5~7lcmCk, 
[0 0 7 5] 
(IttftW 9-13) 
0 6 fC3*?ttftffi*£ft £&<Z> <fc -5 fC Ltf^HL/fc. 

#«8tt2S«l (Mh^A^^, t§6 5mm, ^^ 0. 6 3 5 mm) ±K, 7 

0 C r 3 0 N bj^&fc.&fflfaSMM 2 (IS2 0nm) , 8 5 C r 1' 5M o j&*'P> 
«!S*ttttT*l3 (ISlO nm), 6 0Co4 0Cr^P)^»l4W 

1 5 (J|Ca 2 nm) , 4, 5 6 n m) , 

^vmm. 2 e i ^(D&mm 2 7 &mm®.mm 1 os^ftic^ 

V\ *»o#«tti6«l KMtZAMftmtfl 0-7 5° hfcS<fce>lC/£jg|!&^<Z> 

*iRf&»3£bfe. tLfemfaM&mz&mmK&fr^Tte. ^^tut, 

2 5 vo i%©si*S:r^/^r>K:asinLfe«^x«:Mv^fc 0 *©te©&#tt3* 

[0 0 7 6] 

sm) ^m^xm&br=.o m&m&ftamjjfatoftmjiHc c£¥&%fa<?>ftm 

ijHc r©ifc (He c/Hc r) Sr«l3t LSK5CM^ffi©fi*i: L/ fe. 

W««9~l 3{CoVMTte> «JM0 (I253:#flg) £ffr£U 



3 5 
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*fc««SSSM#tt€:, Gu z i ktt!!'J-K7>f h T^.v-f if RWA 16 3 2 

ici±> s4»jcB*«jicfifi£ (gmr) m**G-tz>matMmmmm,mm^y k 

fcfflV*, fii«#l:iGittS6 OOkFCI tUIS^fc. 
7 01Cfc:a3V>Tffi»«&£3 OOkFCI T?©ffl2j»<l> *Wfe b 

[0 0 7 7] 

cmn«i 14) 

*«tt««i±JC, N i A 1 3^e>J&«KlRrttlRF_tM 1 7. 94Cr6Mo*^ 
•fc5#NKttTifiJi3, 60Co40Cr^^j:S#itt«15, IflH 

9 ~ 1 3 IC^ 15 fe 0 

[0 0 7 8] 
(t*»flf 15) 

n i p^<D&s@eiBj'[£r6j_tj» i 7£aKW\ ^©KfBittiRiJiM i 7*®icM^rni 

Jca^-r^^-vflDX&JIgU -ecD_hiCC r^P>^S^2T«SM 1 6, 6 0Co 
4 0 C r **e>«:5#lKtt(f»ra® 1 5, m&M 1 4, jff fl&^Jg 5, 

mmm6*M!&LTi&Mmmmfc*ftmLfc a 1 4 cms 

[0 0 7 9] 

(ttlfc#9 16) 

BT 8 £^&&gB»flMfc&&© J: ? ic bt^Ibfe. 

#MBH£i£«l±lCCo 3 PC r 1 OZ rfr&fc£ffllRJttfa±»l 7 ■£ 
©±tCC r 2 5 Vj^e>*5SBBl«aWM2, C r e> & -5H 2 TMM 1 6 , 94C 
r 6Mo#e>&S2N81£TifiJf 3, 60Co40Cr *^ «b & £#N&'f£ffigJS 1 5 



ffiII4# 2001-3111810 
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^©mst 2 e i ^(Dnrm 2 7 &mm>&m%i 1 ©s^i^ca* 

V\ ^o#Ifiifil KM't SAIt^l 0—7 5° £oiZ&.m%L*<Z> 

2 5 vo 1 %(D^m*T )\s3y\z&mht=.m&-tf**im^t~ a ^(omoy^mt^ 

[0 0 8 0] 

^%©tMt\ ZKDS^l-hlCC r^f,*^2TiH 6, 94Cr6Mo^ 
?)^-5«ttT«M3, 6 0Co4 0Cr^?>«:5#ifWI15, iffifl 

^■©ftacD^#tt^Mi 4 feme £0 

[0 0 8 1 ] 

mmm 1 8 ) 

[0 0 8 2] 

mukm 1 9 ) 

[0 0 8 3] 

(ftltttl 20) 

^ttJfS:, 64Co2 2Cr 1 0Pt4B^P,^5fc© (J£$ 1 8 n m) £~f 
[0 0 8 4] 

VSM) £^T$IS£L£ 0 * fc?K1£»£#<BM#lRl©fiUK:fr H c c 



ffilE#2 001-3111810 
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.©*«*Hc rOifc (He c/Hc r) ZWfe L*««#tt©*B«i: L fc. 

Gu z i kttJSIU— F7>f N7i*7-Y ifRWA 1.63 2 
, KS 1 7 0 lMP^fflVMlStfc. ««3E«^tt©»fll 

tcte, s^auc (gmr) *^&^-r«*^a!i»tt«AaB#'N'y k 

mm&ftzmmmmme ookFcit ut»ssftofc. 

<Z>#£ffi;dfs^ (LFTAA) te^ZZSNRmZb^ZZm^fc,, S«SESM$ffi<BfP 
TO, ^S2 0 mm©TOJ:TO3 0 mm(D&g{Cfc ^T?To tc 0 
«3t*#fe «fc 5 «fc Of* 6 lCj^ 0 

[0 0 8 5] 
(f*ifc0» 2 1 ) 

#MKtt3S«l (*§£fb*f^*, iii6 5mm, J^£0. 6 3 5mm) ±i:, 4 
5 N i 5 5 N b ffil^WfiEM 2 (J?3 2 0 n m) , C r *^«:5l2Ti 

116 (fSlOnm)', 8 0Cr2 0V^?,*5#itTil3 (|3 10n 
m) , 6 0Co4 0Cr^^j:5#ittWl5 (|$2nm) , 6 6 Co 2 
1 C r 9 P t 4 Bfrb&Zm&M 0¥S 1 7 nm) , j!j-3J^^P)&5MI5 

^amm 2 6 (Dim^mm 1 ^©«i&k 2 7 1 <d##[«hc?& 

v\ *^*itt««l(:^t5AlfMAU 0-7 5° *$K&mn : ¥'<D 

1 5 vo l%©SHS:r^/=r>tca5JDUfc«|-&^S:fflV^fe. 

[0 0 8 6] 
(«»«2 2~2 7) 
83Col4Cr3 Ta^fjftS TMWWi^M 2 n m) fc,- Ru^f)6 

S*K1IR 0. 8nm) £ jb* £fcSfc»#3t & 1 ~ 6 U ^©iifC 6 

6Co21Cr9Pt4 B P, fjt £«_tjf {W^ffil^ 0P3 1 7 nm) SrK^fe* 



ffi!E#2 001-3111810 
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[0 0 8 7] 

(«««2.8~3 6) 
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